In a generalized sense, a metal containing pointdefects (vacancies, divacancies, interstitials) may be considered as a dilute alloy. The An interstitial Cu atom in a Cu crystal distorts the lattice much more than a typical interstitial impurity, e.g. a hydrogen or an oxygen atom. However, as a result of the recent interest in point defects, so much more experimental and theoretical work has been done on vacancies in simple metals than on ary particular impurity that bur knowledge of vacancies is considerably more detailed. This was not always so. The early electron theory work on alloys [1] , [2] preceded that on vacancies in copper [3] , [4] . Fumi's approach [5] , [6] to the calculation of the energy of formation of vacancies in monovalent metals is based on Friedel's work on impurities [7] , [8] , [9] . The In metals, where extra or missing charges will be screened by rearrangements of the electron distribution, the problem of finding the perturbing potential is one of self-consistency. Already Huntington [4] attempted a self-consistent treatment of a vacancy in a free electron model. From the view-point of doing actual computations, the selfconsistency problem was greatly simplified by the introduction of Friedel's charge condition [7] , [8] , [9] into the vacancy problem [11] , [12] , [5] , [6] . [7] , [9] showed that this quantity, taken at the Fermi surface k z k,,, is equal to the number Z_ of electrons attracted by the potential V(r) :
The increase of the sum of the one-electron energies due to the introduction of V(r) into the crystal is given by For later use, we also give the expression for the extra electrical resistivity Ap due to the scattering of the quasi-free electrons from a concentration c of randomly distributed scattering centres with the ' potential V(r) [17] , [11] , [18] :
Let us now consider the specific case of a vacancy in copper (1 conduction electron per atom) and let us assume that we may neglect the displacements of the neighbouring ions. A good approximation to V(r) should be the negative Ilartree-Fock potential of a C;u+-ion [19] plus a correction for the screening action of the conduction electrons. Jongenburger [11] (13) , i.e. Z_ is not equal to -1. Jongenburger [11] states that for his potential Z(kp) = -0.95. This is not correct, however, since the Born approximation was used to calculate all phase shifts 1J¡ for 1 &#x3E; 1. If the exact phase shifts are used for both 1Jo and 1Jl, Z(k,) = -0 . 755 is found [10] . This means that the screening assumed by Jongenburger is too strong, and that in reality the electron originally located in the vacant cell is not completely expelled from it.
Variations in the screening charge will affect V(r) only in its outer region, say for r &#x3E; a$.
Stehle [10] (21) is not available at present.
Jongenburger [11] , Abelès [12] and Bross [24] have considered repulsive square well potentials of radius ro and height Vo, satisfying the condition Z(kp) = -1. Figure 3 gives [25] showed that the electronic contribution to the binding energy of a divacancy is , On the other hand, Seeger and Bross [26] (15) . Rather, the variational principle has to be used [28] . In this way, Bross and Seeger [29] showed that the formation of a divacancy from two isolated single vacancies is expected to lead to a reduction of the residual resistance by about 10 In the approximation which we used for obtaining the phase-shifts of table 1 (Hartree approximation for free electrons), Blandin [31] gives the following expression for the change dptl(r) in the density of the electrons due to the long-range oscillations : (*) Seeger and Bross [25] [32] . A similar barrier of 0.24 eV height proposed earlier for gold [33] [35] , and has been applied to the calculation of vacancy formation and interstitial formation and migration energies in copper [35, 36] .
If the relaxation ôf the neighbouring ions is taken into account, difficulties arise in the calculation of the electrical resistivity. The strains surrounding the defect also scatter the conduction electrons, and the interference with the scattering from the centre of the defect has to be taken into account. On the other hand, the charge of the relaxing ions will in general help to screen the extra charge at the centre of the defect and therefore reduce the scattering. For vacancies in the noble metals, both effects are small and of opposite sign. It appears therefore justified to heglect them and to use the value given in eq. (21) . For interstitial atoms in copper, however, the situation is rather différent [36] . The outward relaxation of the atoms surrounding a Cu-interstitial has such a magnitude that in spite of the introduction of an extra atom the average density of the positive charge remains the same as in the ideal metal. This means that much less redistribution of the conduction electrons is required for self-consistency than in the vacancy case. The scattering of the electrons is mainly due to the strain field. It is therefore not surprising that experimentally the electrical resistivity of interstitials cornes uut smaller tan the value of eq. (21) 
